Acute alcohol inhibits the induction of nuclear regulatory factor kappa B activation through CD14/toll-like receptor 4, interleukin-1, and tumor necrosis factor receptors: a common mechanism independent of inhibitory kappa B alpha degradation?
Nuclear translocation and DNA binding of the nuclear factor kappaB (NF-kappaB) is an early event in inflammatory cell activation in response to stimulation with bacterial components or cytokines. Cell activation via different receptors culminates in a common pathway leading to NF-kappaB activation and proinflammatory cytokine induction. We have previously shown that acute alcohol inhibits NF-kappaB activation by lipopolysaccharide (LPS) in human monocytes. Here we investigated whether acute alcohol treatment of human monocytes also inhibits NF-kappaB when induced through activation of the interleukin (IL)-1 or tumor necrosis factor (TNF) receptors. Human peripheral blood monocytes were treated with LPS, TNFalpha, and IL-1beta in the presence or absence of 25mM alcohol for 1 hr. NF-kappaB activation was determined by electrophoretic mobility shift assays using nuclear extracts. Inhibitory kappaB(alpha) (IkappaB(alpha)) was estimated by Western blotting in cytoplasmic extracts. Chinese hamster ovary cells expressing human CD14 were treated with LPS in the presence or absence of alcohol to study NF-kappaB and IkappaB(alpha) regulation. Our results indicate that acute alcohol inhibits IL-1beta- and TNFalpha-induced NF-kappaB activation. We further show in CD14/toll-like receptor 4-expressing Chinese hamster ovary cells the specificity of alcohol-mediated inhibition of NF-kappaB via the toll-like receptor 4/CD14 receptors. Inhibition of NF-kappaB by acute alcohol was concomitant with decreased levels of the IkappaB(alpha) molecule in the cytoplasm of LPS, IL-1, and TNFalpha-activated monocytes. These data suggest a unique, IkappaB(alpha)-independent pathway for the inhibition of NF-kappaB activation by acute alcohol in monocytes. Universal inhibition of NF-kappaB by acute alcohol via these various receptor systems suggests a target for the effects of alcohol in the NF-kappaB activation cascade that is downstream from IkappaB(alpha) degradation. Further, these results demonstrate that acute alcohol is a potent inhibitor of NF-kappaB activation by mediators of early (LPS) or late (IL-1, TNF(alpha)) stages of inflammation in monocytes.